Unilateral hindpaw inflammation induces bilateral activation of the locus coeruleus and the nucleus subcoeruleus in the rat.
Several lines of evidence have shown that unilateral hindpaw inflammation produces activation of the locus coeruleus (LC) and the nucleus subcoeruleus (SC), resulting in descending modulation of nociceptive processing in the dorsal horn. However, it is unclear if the LC/SC is activated unilaterally or bilaterally following the development of unilateral hindpaw inflammation. The present study was designed to clarify this question. For the induction of unilateral hindpaw inflammation, lambda carrageenan (2.0mg in 0.15ml saline) was injected subcutaneously into the plantar surface of the left hindpaw. Four hours after carrageenan injection, in the LC/SC both ipsilateral and contralateral to the inflamed paw, the number of Fos-positive cells increased significantly in carrageenan-injected rats when compared to vehicle (saline)-injected and untreated control rats. The Fos expression in the LC/SC was equivalent bilaterally in the carrageenan-injected rats, as well as in vehicle-injected and untreated control rats. For nociceptive testing, the paw withdrawal latency, which measures cutaneous hyperalgesia in response to thermal stimuli, was determined in rats receiving a unilateral lesion of the LC/SC either ipsilateral or contralateral to the inflamed paw. Two and a half hours after the induction of inflammation, in both groups of rats with unilateral lesion, paw withdrawal latencies decreased significantly in the LC/SC-lesioned rats. However, there was no significant difference in paw withdrawal latencies between the LC/SC-lesioned rats and sham-operated rats, indicating that unilateral activation of the LC/SC is sufficient for modulating nociceptive processing in the dorsal horn. These results suggest that unilateral hindpaw inflammation induces bilateral activation of the LC/SC.